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Description
Field of the Invention

[0001] The presentinvention relates to steam peeling
of vegetables, such as potatoes. In particular the present
invention relates to an improved steam peeler pressure
vessel.

Background to the Invention

[0002] A prior art pressure vessel for steam treatment
of vegetable, such as potatoes, product to be peeled in
a steam peeling system is disclosed in EP1289385 (B1).
The pressure vessel disclosed therein has at least one
internal lifting feature for entraining and raising product
relative to the axis of rotation of the pressure vessel dur-
ing rotation of the pressure vessel. Each lifter comprises
a protrusion extending inwards from the region of an in-
terior surface of a wall portion of the pressure vessel,
substantially in the direction of the axis of rotation of the
vessel, in particular, substantially radially inwards. As
such each lifter is aligned parallel to the axis of rotation
of the vessel. Experimental investigations have shown
that in the absence of lifters, there is a tendency for prod-
uct to remain static at the base of the vessel during ro-
tation of a vessel, the aggregate of product within the
vessel behaving somewhat similarly to liquid or sand in
such circumstances.

[0003] The or each internal lifting feature may extend
directly from the interior wall surface of the wall portion
of the pressure vessel, The lifters may be spaced apart
at intervals around the internal periphery of the vessel
and the vessel may contain large, medium and small lift-
ers used in combination. One example of such prior art
lifters is shown in the vessel of Figures 1 and 2.

[0004] It will be appreciate that potatoes are steam
treated in batches rather than individually. Once a batch
of potatoes are introduced into a vessel the potato fur-
thest from the steam present in the vessel will define the
peeling time for the whole batch. While this ensures all
potatoes in the batch are peeled, it may resultin potatoes
nearest to the steam being over steamed and therefore
over peeled, i.e. a higher peel loss is experienced.
[0005] This higher peel loss may be minimised though
the use of lifters and high rotational speeds. The aim is
to keep product moving by lifting it and letting it fall down
in a different order as the vessel rotates. This helps to
separate the potatoes with an aim of each potato in a
batch being subjected to the same amount of steam treat-
ment.

[0006] While prior art vessels with lifters such as those
disclosed in EP1289385 (B1) address the problem of
product remaining static at the base of the vessel during
rotation of the vessel, there exists a further problem even
when lifters are incorporated in the vessel. While the in-
corporation of at least one lifter in the vessel will ensure
that product is lifted as the vessel rotates, prior art ar-
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rangements of lifters do not address the problem of po-
tatoes bunching together during the lifting process. Such
bunching can result in the batch of potatoes being lifted
(and then falling) as a single mass as the vessel rotates,
rather than as a plurality of individual objects. As a result,
potatoes become compartmentalised (in virtual compart-
ments) between the walls of the vessel. This is demon-
strated in Figure 3 wherein potatoes in location ("com-
partment") a are likely to remain in compartment a when
the vessel is rotated about axis of rotation R-R, likewise
bin b and cin c. The reason this is disadvantageous is
that potatoes at the bottom of the pile in compartments
a and c are closer to the steam than potatoes in the bot-
tom of the pile in compartment b for example. Therefore
potatoes in compartments a and ¢ may be over peeled
by the time all the potatoes in compartment b are peeled
(remembering that the potato furthest from the steam
present in the vessel will define the peeling time for the
whole batch). Figure 4 demonstrates that the problem
exists regardless of the shape of the vessel. In this ex-
ample, the vessel has a spherical shape and it can be
seen that such undesirable compartmentalisation of
product also occurs therein.

[0007] Itisan objectof the presentinvention to address
and overcome this further problem.

Summary of the Invention

[0008] According to the present invention there is pro-
vided a rotatable steam peeling vessel comprising at
least one internal lifter oriented at an oblique angle to the
axis of rotation of the vessel.

[0009] Preferably, the vessel comprises multiple lifters.
[0010] The multiple lifters may comprise a first lifter
oriented at a first oblique angle to the axis of rotation,
and at least a second lifter oriented at a second oblique
angle to the axis of rotation.

[0011] The first and second oblique angles may be
equal but opposite. For example the first lifter may be
oriented at an obtuse, acute or right angle to the second
lifter. The first lifter may be an incline whereas the second
lifter may be a decline.

[0012] The angle of orientation may be the same be-
tween two consecutive lifters. The angle of orientation
may change between two consecutive lifters. A combi-
nation of the two is possible in a single vessel.

[0013] The direction of incline may be the same be-
tween two consecutive lifters. The direction ofincline may
change between two consecutive lifters. Consecutive lift-
ers may alternate in incline. A combination of the
two/three is possible in a single vessel.

[0014] The multiple lifters may comprise a first lifter
oriented at a first oblique angle to the axis of rotation,
and a second lifter oriented at a second and different
oblique angle to the axis of rotation.

[0015] The first and second lifters may be arranged
end to end. Two or more lifters may be arranged end to
end in the vessel to form a double-lifter. The first lifter of
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the double-lifter may be orientated at a first oblique angle
to the axis of rotation of the vessel, and the second lifter
orientated at a second oblique angle to the axis of rota-
tion.

[0016] The double-lifter may therefore have a first por-
tion orientated at afirst oblique angle to the axis of rotation
ofthe vessel, and a second portion orientated ata second
oblique angle to the axis of rotation.

[0017] The first and second oblique angles may be
equal but opposite. For example the first lifter may be
oriented at an angle between zero and 180 degrees to
the second portion. The double-lifter may comprise a
bend along its length. The first lifter (first portion of the
double-lifter) may be an incline whereas the second lifter
(first portion of the double-lifter) may be a decline. Like-
wise the first portion may be a decline whereas the sec-
ond portion may be an incline. The double-lifter may un-
dergo at least one change of angle along its length. Such
a double-lifter may be formed from a single unitary piece
or may comprise multiple lifters laid or fixed end to end
or otherwise connected together.

[0018] The firstand second oblique angles may be un-
equal.
[0019] Each of the lifters may be defined by an up-

standing portion of a false floor that is spaced from an
interior wall surface of the pressure vessel. At least a
portion of the false floor may be apertured for passage
of condensate through the apertures of the false floor,
so that condensate can be accumulated in the region
between the false floor and the interior wall surface of
the pressure vessel. At least a portion of the false floor
may be non-apertured to provide a region for at least
temporary retention of condensate accumulation during
rotation of the vessel. Means for enabling removal of con-
densate from the region between the false floor and the
interior wall surface of the pressure vessel may also be
provided. Each of the lifters may define a closed region
that is not in communication with the remainder of the
interior space within the pressure vessel for the move-
ment of gas or vapor between the closed region and the
remainder of the interior space within the pressure ves-
sel.

[0020] By orienting alifter atan oblique angle (an angle
otherthan parallel or perpendicular) to the axis of rotation,
separation of the products from one another as is in-
creased, to ensure that each potato receives the same
degree of exposure to steam during the steaming period.
Product is redirected towards the centre of the vessel or
to the periphery of the vessel, depending on the direction
of incline of the lifter. Preferably a lifting is also achieved.
Product that starts on the periphery of the vessel may be
urged into the centre of the vessel or vice versa. Any
lateral movement of the product along the axis of rotation
is desirable. Each lifter imparts a translation of a product
along the axis of rotation while being lifted. A translation
having a lateral component and preferably a lifting com-
ponent is achieved in respect of the products.

[0021] As a result, bunching potatoes during the lifting
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process is avoided. The batch of potatoes being lifted
(and then falling) no longer does so as a single mass as
the vessel rotates. Instead the batch moves as a plurality
of individual objects. Compartmentalisation of the pota-
toes is minimised if not avoided, and movement of the
potatoes is maximised. The aim of each potato in a batch
being subjected to the same amount of steam treatment
is achieved, avoiding over peeling. This is turn results in
shorter steam peeling times, steam saving and improved
efficiency.

Brief Description of Drawings

[0022] The invention will now be described with refer-
ence to the accompanying drawings, of which Figures
1-4 illustrate selected significant features of a prior art
steam peeling vessel, and Figures 5-16 illustrate a peeler
vessel according to various embodiments of the present
invention.

Figure 1 shows a cross section of a prior art steam
peeling vessel including lifters, taken along its axis
of rotation.

Figure 2 shows a further cross section of the prior
art steam peeling vessel of figure 1, taken along line
A-A.

Figure 3 shows a cross section of the prior art steam
peeling vessel of figures 1 and 2 in use.

Figure 4 shows a cross section of a similar prior art
steam peeling vessel in use.

Figure 5 shows a cross section of a steam peeling
vessel in accordance with one embodiment of the
invention, taken along its axis of rotation.

Figure 6 shows a further cross section of the steam
peeling vessel of figure 5, taken along line A-A.

Figure 7 shows a cross section of a steam peeling
vessel in accordance with a further embodiment of
the invention, taken along its axis of rotation.

Figure 8 shows a further cross section of the steam
peeling vessel of figure 7, taken along line B-B.

Figure 9 shows a cross section of a steam peeling
vessel in accordance with a further embodiment of
the invention, taken along its axis of rotation.

Figure 10 shows a further cross section of the steam
peeling vessel of figure 9, taken along line C-C.

Figure 11 shows a cross section of a steam peeling
vessel in accordance with one embodiment of the
invention, taken along its axis of rotation.
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Figure 12 shows a further cross section of the steam
peeling vessel of figure 11, taken along line A-A.

Figure 13 shows a cross section of a steam peeling
vessel in accordance with a further embodiment of
the invention, taken along its axis of rotation.

Figure 14 shows a further cross section of the steam
peeling vessel of figure 13, taken along line B-B.

Figure 15 shows a cross section of a steam peeling
vessel in accordance with a further embodiment of
the invention, taken along its axis of rotation.

Figure 16 shows a further cross section of the steam
peeling vessel of figure 15, taken along line C-C.

Detailed Description of Drawings

[0023] Figures 5 to 16 show multiple embodiments of
a steam peeler vessel 1 in accordance with the present
invention. As demonstrated in the drawings, the present
invention is not limited to any particular shape of vessel,
whether spherical, obloid, oblate spheroid, bottle-shaped
or any other shape. In the embodiments of Figures 5 to
9, the vessel has a spherical form, in the embodiments
of figures 10 to 16, the vessel has an oblate spheroid
form. Other forms of vessel are envisaged in accordance
with the present invention.

[0024] In each embodiment, a plurality of lifters are
shown, although the invention only requires one lifter to
achieve an advantage over the prior art. The term lifter
is intended to refer to any means for engaging with prod-
uct as the vessel rotates to impart movement to the prod-
uct. Preferably the movement includes a lateral move-
ment of the product. The movement may also include a
raising movement. The movement may also include a
movement in the direction of rotation of the vessel. The
lifters in these embodiment take the form of a plate ex-
tending from the inside wall of the vessel, but other forms
of lifter other than plates are possible in accordance with
the present invention. Each lifter in this embodiment pro-
trudes from the inner wall of the vessel towards the centre
of the vessel. They may be fixed or mounted to the inner
wall or may form part of the wall itself. The shape of the
plate is not important, rather its orientation. Any form of
protrusion or projection from the inner wall of the vessel
could be a lifter within the meaning of the present inven-
tion. The plate-like lifters in this embodiment have a flat
plate form. In alternative embodiments the lifters may be
curved or take another form. Further examples include
but are not limited to a curved plate, a flap, a wedge
shape, and a semi-circular protrusion.

[0025] Each lifter is oriented at an oblique angle to the
axis of rotation of the vessel, as best seen in figures 6,
8,10, 12, 14 and 16. The arrows in these drawings show
the achieved movement of product by the lifters as the
vessel rotates.
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[0026] Figure 6 shows an example of avessel 1 having
a first lifter 12 oriented at a first oblique angle to the axis
of rotation R-R, and a second lifter 14 or 16 oriented at
a second oblique angle to the axis of rotation.

[0027] In figure 6, lifter 12 is shown to be oriented at a
first oblique angle to the axis of rotation, and lifter 14
oriented at a second and different oblique angle to the
axis of rotation. Likewise lifter 16 is oriented at a second
and different oblique angle to the axis of rotation relative
to lifter 12 or lifter 14.

[0028] In the embodiment of figure 6, the angle of ori-
entation changes between two consecutive lifters 12, 14,
16, 13, for example lifters 12 and 16, where the angle of
orientation of lifter 12 relative to the axis of rotation is
greater than that of lifter 16 which slopes more gently.
Lifter 12 has a steeper incline/decline.

[0029] In alternative embodiments the angle of orien-
tation is the same between two consecutive lifters. For
example in figure 10, the lifters 22, 23, 24, 25 share a
common angle of orientation relative to the axis of rota-
tion. In this embodiment, the direction of incline of lifter
23 is different to that of lifters 22 and 24 but the angle of
incline remains the same. A combination of the two is
possible in a single vessel, for example where in parts
of the vessel consecutive lifters share the same angle of
orientation, in other parts, consecutive lifters have differ-
ent angles of orientation.

[0030] In the embodiment of figure 6, the direction of
incline changes between two consecutive lifters, for ex-
ample, between lifters 12 and 16, and also between lifters
16 and 14. In this embodiment the consecutive lifters
alternate in incline.

[0031] In other embodiments the direction of incline is
the same between two consecutive lifters. A combination
of the two/three is possible in a single vessel, where in
parts of the vessel consecutive lifters are inclined in the
same direction, in other parts, consecutive lifters are in-
clined in different directions.

[0032] Figure 8 shows an embodiment of vessel
wherein two lifters 18, 19 are arranged end to end. The
lifters form a double lifter 20. Lifter 18 is orientated at a
first oblique angle to the axis of rotation of the vessel,
and lifter 19 orientated at a second oblique angle to the
axis of rotation. More than two lifters may be arranged
end to end, to form a zig-zag or wavy combination of
lifters/double-lifter.

[0033] Infigure 8, the first and second oblique angles
are equal but opposite. In this example the first portion
is oriented at an acute angle to the second portion. Lifters
18 and 19 together form a double-lifter 20 comprising a
bend 21 along its length. The bend need not be a sharp
bend as shownin figure 8, a curve between the two lifters
is also possible. The first lifter 18 is an incline whereas
the second lifter 19 is a decline. In alternative embodi-
ments the double-lifter 20 may be reversed to take a V-
shape where the first lifter is a decline and the second
lifter is an incline. Double-lifter 20 in figure 8 undergoes
one change of angle along its length, but multiple chang-
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es are possible. Double-lifter 20 may be formed from a
single unitary piece or may comprise multiple sections
laid or fixed end to end or otherwise connected together.
The double-lifter in this embodiment works like a snow
plough in clearing the potatoes to the side as they come
into contact with its leading faces.

[0034] In alternative embodiments of a double or two-
part lifter, the first and second oblique angles may be
unequal.

[0035] Asdemonstrated by the arrows in figure 6, each
lifter in this embodiment serves to move product towards
the edges of the vessel, away from the centre. Product
that starts in the centre of the vessel may be urged to the
periphery of the vessel. The product would undergo a
lateral movement along the axis of rotation. Lifters 12
and 14 would induce a lateral movement from right to
left. Lifter 16 would induce a lateral movement from left
toright. Each lifterimparts a translation of a product along
the axis of rotation while being lifted. A translation having
a lateral component and a lifting component is achieved
in respect of the products.

[0036] Asdemonstrated by the arrows infigure 8, each
double-lifter 20 in this embodiment also serves to move
product towards the edges of the vessel, away from the
centre. The product would undergo a lateral movement
along the axis of rotation. Lifter 18 of double-lifter 20
would induce a lateral movement from left to right. Lifter
19 would induce a lateral movement from right to left.
[0037] As demonstrated by the arrows in figure 10,
each lifter in this embodiment serves to move product
towards the centre of the vessel, away from the edges.
Product that starts on the periphery of the vessel may be
urged into the centre of the vessel. The product would
undergo a lateral movement along the axis of rotation.
Lifters 22 and 24 would induce a lateral movement from
left to right. Lifter 23 would induce a lateral movement
from right to left.

[0038] Figures 12, 14 and 16 show the same arrange-
ment of lifters as those in figures 6, 8 and 10, in a different
shaped vessel. The lifters function in the same manor
regardless of the shape of the vessel. Any number of
lifters may be provided in these and other embodiments
of the invention.

[0039] Each lifter imparts a translation of a product
along the axis of rotation while being lifted. A translation
having a lateral component and a lifting component is
achieved in respect of the products.

[0040] The words "comprises/comprising" and the
words "having/including" when used herein with refer-
ence to the presentinvention are used to specify the pres-
ence of stated features, integers, steps or components
but does not preclude the presence or addition of one or
more other features, integers, steps, components or
groups thereof.
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Claims

10.

1.

12.

13.

A rotatable steam peeling vessel comprising at least
one internal lifter oriented at an oblique angle to the
axis of rotation of the vessel.

The rotatable steam peeling vessel of claim 1 com-
prising multiple internal lifters.

The rotatable steam peeling vessel of claim 2 com-
prising a first lifter oriented at a first oblique angle to
the axis of rotation, and at least a second lifter ori-
ented at a second oblique angle to the axis of rota-
tion.

The rotatable steam peeling vessel of claim 3 where-
in the first and second oblique angles are equal but
opposite.

The rotatable steam peeling vessel of claim 4 where-
in the first lifter is oriented at an obtuse angle to the
second lifter.

The rotatable steam peeling vessel of any of claims
3 to 5 wherein the first lifter is an incline and the
second lifter is a decline.

The rotatable steam peeling vessel of any preceding
claim wherein the angle of orientation is the same
between two consecutive lifters.

The rotatable steam peeling vessel of any of claims
1 to 6 wherein the angle of orientation changes be-
tween two consecutive lifters.

The rotatable steam peeling vessel of any preceding
claim wherein the direction of incline changes be-
tween two consecutive lifters.

The rotatable steam peeling vessel of claim 2 where-
in the multiple lifters comprise a first lifter oriented at
a first oblique angle to the axis of rotation, and a
second lifter oriented at a second and different ob-
lique angle to the axis of rotation.

The rotatable steam peeling vessel of claim 1 where-
in at least two lifters are arranged end to end.

The rotatable steam peeling vessel of claim 11
wherein a first lifter is orientated at a first oblique
angle to the axis of rotation of the vessel, and a sec-
ond lifter is orientated at a second oblique angle to
the axis of rotation.

The rotatable steam peeling vessel of claim 12
wherein the first and second oblique angles are
equal but opposite.
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15.
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The rotatable steam peeling vessel of any preceding
claim wherein the or each lifter undergoes at least
one change of angle along its length.

The rotatable steam peeling vessel of claim 12
wherein the first and second oblique angles are un-
equal.
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